GEOTHERMAL PRESENTATION

..and is the Source of Stored
Heat in Winter...

Outdoor air Outdoor air
design temperature: design temperature:
98°F in summer 38°F in winter

Delta T = $ to operate!!!

_ Insulating layer of earth _ Insulating layer of earth
- -
- ->

T2°F 80°F

A geothermal heat pump cools the building in » A geothermal heat pump takes heat from the
summer by rejecting heat into the earth ga;lt(l;_during winter and transfers it into the
uilding
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Load Profile Report Load Profile Report
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Reporting Period: From 05/30/2011 to 06/03/2G11

Reporting Period: From 05/30/2011 to 08/03/2011
Selection:

Selection:
ELECTRIC ELECTRIC
Meter Reading Statistics Moter Reading Statistics
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GEOTHERMAL CLASSROOM  45% SAVINGS RTU CLASSROOM

Desertview Elementary - Phoenix
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Desert View - August 10, 11, 12, 2011
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RICHLAND MIDDLE SCHOOL
Geothermal Conversion of Entire School

GEOTHERMAL
WELL LOCATIONS

AREAS PREVIOUSLY
UNCONDITIONED




GEOTHERMAL PRESENTATION

Richland Middle School - Birdville ISD

1,200,000 |

1,000,000 |

Geothermal Heat Pump HVAC System
Installed in the Summer of 1994
800,000

s Added approx 20% HVAC capacity
= Facility usage escalating

keTu 600,000

400,000

200,000
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FRISCO ISD MIDDLE SCHOOLS COMPARISON - YEAR 2008 — 20 09
Schools — Clark thru Wester are Chilled/Heating Wate r Systems
Schools — Griffin and Roach are Geothermal Heat Pump Systems
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FRISCO ISD HIGH SCHOOLS COMPARISON — YEAR 2008-2009

Frisco HS — Chilled/Heating Water System
Centennial HS — Chilled/Heating Water System — Therma | Storage

Wakeland/Liberty/CTE Center HS — Geothermal Heat Pum p System

70 68

Frisco HS Centennial  Liberty HS CTE Center Wakeland HS
HS
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ASHRAE Research Project 929

Table C-8a. Sratistics for Total HVAC Maintenance Costs
Jor Individual Facilities with In-House HVAC Maintenance Personnel
When Classified by Type of Distribution System Used in Facilities*
(Costs in Cents per Square Foot)

Number 25th . 75th
Mean |Standard ., | Med .

Type of Distribution System Qf ) Cost Deviation Percentile C. of:n Percentile,

Faciliries Cost Cost

Single zone 30 53.08 70.49 1576 31.60 61.90
Multi-zone 21 45.49 34.54 2190 30.00 68.00
Dual duct 8 48.41 30.82 2395 5555 68.90
Variable-air-volume 52 38.26 44.36 945 2695 51.90

Constant volume 23 47.25 36.95 19.70 37.50 78.80
Two-pipe fan coil 12 36.58 30.36 8.15 36.00 55.70
Three-pipe fan coil 44.00 n/a 44.00 44.00 44.00
Four-pipe fan coil 53.05 34.17 3195 4465 8135
Induction 57.48 37.16 39.10 46.15 92.50
Baseboard and finned-mbe 78.20 n/a 7820 7820 7820
radiation
Radiant panel
Unit ventilators
Valance unit
Packaged terminal air conditioners
Water-source heat pumps
Packaged terminal heat pumps
Geothermal heat pump system
Other heat pump system

Other types

N OO

38.10 30.75 8.40 36.10 69.80
67.46 54.18 840 68.00 131.30
69.80 n/a 69.80 69.80 69.80
48.55 36.79 840 35295 69.80
113.85 109.20 5090 7430 176.80
69.80 n/a -69.80 69.80 69.80
18.44 26.09 3.70 6.70 20.20
56.00 67.40 11.30 31.75 100.70
8.73 10.39 195 5.85 11.35

g-hg--hc\»-qu
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Rooftop
Packaged DX
Units with Gas
Heat; minimum
efficiency
equired to
Imeet Energy
Code

DESCRIPTION

INITIAL COST

LONG TERM COSTS

LIFE
EXPECTANCY

APPLICATIONS

REMARKS

RENOV/
REPLACE

[Min Eff RTUS

Rooftop
Packaged DX
Units with Gas
Heat; High
Efficient
Rooftop with
integral
Demand
Control
Ventilation and
[Economizer

High Eff RTUS

K-Pipe Water
ICooled Chiller
[System with
Gas Fired
oiler

K-Pipe Air Cooled

K-Pipe Water Cooled  [$20.67 Isq ft

520.67

Geothermal Heat
Pumps with demand
umping

Geothermal Heat
Pumps with central
umping

Water Source Heat
lPumps, Cooling
[Tower and Boiler
ICondenser Water
lLoop

Isq ft IMaintenance Jannually

aintenance lannuall

30 YEAR LIFE CYCLE COST

Energy
consumption at

aintenance_lannuall

Energy
consumption at
oint of use

CHALLENGES

Multiple large roof
[penetration,
Isusceptible to

Multiple large roof
[penetration,
Isusceptible to
lhail/weather events,
icomplicated
lcontrols

ISimple system; Cost for

int of use lhail/weather events _ freplacement included at Year 15

IMore complex controls, multiple
Istages of heating and cooling

ith demand control ventilation;
ICost for replacement included at
[Year 15.

aintenance lannuall

IConsolidated

C it

lhigh maintenance
lcosts and requires

ooms

ftechinician

IShould provide enhanced
lhumidity control. System based
jon individual fan coils at
classroom level.

aintenance

IConsolidated

lhigh maintenance
lcosts and requires

it

'ooms

gerch an

IShould provide enhanced
lhumidity control. System based
jon individual fan coils at
classroom level.

aintenance lannuall

Energy
savings;
Energy
consumption at

int of use ffields

control of digging on
isite and locating well

[Simple system; EPA and DOE
lhave classified as the most
efficient effective HVAC System.
ICan be designed with
requirement for mechanical
room.

aintenance

Energy Savings
over other non

$1.76

lcontrol of digging on

Isite and locating well

ields, requires
hanical room for

IComplex system; not as efficient
las demand pumping scheme,
lhigher first cost than demand
scheme, requires

lhigh maintenance
lcosts and requires
Ispecialized
Itechinician

lgeo systems __jpumps Imechanical room

IProblematic and central pumping
larrangement is costly, highest
Imaintenance cost of all HVAC
|Systems




